obstructive jaundice in the first 3 months of life, with a chemical and histological picture consistent with neonatal hepatitis. The disease was complicated by gross generaiized aminoaciduria, rickets, and anaemia. Serum tyrosine levels were raised to 0 * 28-l 64 ,umole/ml in 2 infants, and did not fall in response to ascorbic acid given orally. The infants recovered over the next 3 to 5 months without specific therapy. Many features of the illness in the 3 infants are suggestive of hereditary tyrosinosis, but the transient nature of the illness excluded this diagnosis.
It is suggested that the infants had neonatal hepatitis and that the aminoaciduria and rickets were complications of the hepatitis and the prematurity. The recognition of this syndrome of neonatal hepatitis simulating tyrosinosis is important, if unnecessary and possibly dangerous therapy directed at hereditary tyrosinosis is to be avoided.
A high serum tyrosine level may be found in the neonate (Wong, Lambert, and Komrower, 1967; Partington, 1968) in liver disease (Levine and Conn, 1967) and more specifically in hereditary tyrosinosis (Sakai and Kitagawa, 1957; Gentz, Jagenburg, and Zetterstrom, 1965; Halvorsen et al., 1966) . Hereditary tyrosinosis is an inherited metabolic disorder characterized by hepatocellular liver damage which may progress to cirrhosis, hypophosphataemic rickets, renal tubular defects, skin pigmentation, and a moderately raised serum tyrosine. When recognized early, the clinical course can be modified by a restriction of phenylalanine and tyrosine in the diet (Sass-Kortsak et al., 1967; Fairney et al., 1968 on the third day and by the fourth day the serum bilirubin reached 14-1 mg/100 ml, of which 12 9 mg was conjugated. There were no reducing sugars in the urine. A routine urine chromatogram showed a generalized aminoaciduria, with a pattern similar to that seen in prematurity. The jaundice faded slowly but reappeared at 5 weeks when he was noted to be pigmented and unwell. The haemoglobin was 9-6 g/ 100 ml and the serum bilirubin 4-1 mg/100 ml, with 2-4 mg direct reacting. The stools were pale and hepatosplenomegaly was noted. On admission to the Royal Alexandra Hospital for Children, his bilirubin had risen to 8-8 mg/100 ml (direct 7-1 mg/100 ml), the serum alkaline phosphatase was 134 K.A. units, and the serum aspartate aminotransferase (SGOT) was 235 Karmen units. Serological tests for syphilis, rubella, and cytomegalovirus were negative. A generalized aminoaciduria persisted and a Millon's test was strongly positive for tyrosine and its metabolites, but a ferric chloride test was negative. Serum tyrosine level was raised (0-28 ,umoles/ml) and this did not fall after oral ascorbic acid 100 mg 3 times a day. The serum methionine and serum phenylalanine were normal (0 -044 ,umoles/ml and 0 -118 umole/ml respectively). X-rays of the long bones showed well-developed rachitic changes at 15 weeks, with a serum calcium 7-4 mg/100 ml, serum phosphorus 4-6 mg/100 ml, and serum alkaline phosphatase 70 K.A. units/100 ml.
Up to this time he had received the routine amounts of vitamin D, 400 IU per day. A liver biopsy showed neonatal hepatitis with giant cells and prominent hepatocellular damage. An operative cholangiogram was normal.
By the time a diagnosis of hereditary tyrosinosis was entertained, he was showing considerable clinical improvement without specific therapy, and his aminoaciduria and raised serum tyrosine level had disappeared (see Table II ). This excluded a diagnosis of hereditary tyrosinosis.
He was last seen at 30 months when he was thriving and clinically normal. His liver function tests were normal, his rickets healed, and his urinary amino acid pattern was normal.
Case 2. This child was born at 28 weeks' gestation with a birthweight of 1021 g. He was the second of non-identical twins and at 2 minutes his Apgar rating was 8/10. He had severe recurrent apnoea. At 10 days of age, a routine test on the urine with Millon's solution was strongly positive and his serum tyrosine was raised (1 -16 pmoles/ml), but serum methionine and serum phenylalanine were normal (0-012 ,tmoles/ ml and 0-097 Hmoles/ml, respectively). The level of serum tyrosine did not fall following the use of ascorbic acid, and reached a peak of 1 * 64 ,tmoles/ml (see Table II ).
At 6 weeks of age he looked slightly jaundiced, pigmented, and his liver was enlarging. The serum tyrosine was 0 54 ,umoles/ml, bilirubin 1-3 mg/100 ml, SGOT 45 Karmen units, SGPT 40 Karmen units. A month later the bilirubin had risen to 3-5 mg/100 ml, SGOT 106 Karmen units and SGPT 56 Karmen units. Serological tests and cultures for cytomegalovirus, mycoplasma, toxoplasmosis, and rubella were all negative.
The infant was discharged aged 5 months, still jaundiced and still with hepatomegaly. He was admitted to the Royal Alexandra Hospital for Children for liver biopsy at 6 months. This showed the histological picture of neonatal hepatitis. There was a focal inflammatory reaction with some multinucleated giant cells but little bile stasis. Serum bilirubin 3-3 mg/100 ml (direct 2-2 mg/100 ml), SGOT 360 Karmen units, and SGPT 200 Karmen units. When last seen at 2k years a slightly palpable liver was the only anomaly detected.
The other twin had a birthweight of 906 g, and after an episode of the respiratory distress syndrome which was less severe than that of our patient, settled without any complication. She had an early period of mild transient jaundice which settled in 3 days. Her tyrosine was higher than that of her twin at 10 days (1 -64 ,umoles/ml).
Case 3. This aboriginal infant was seen at 2 days because of jaundice and weighed 1520 g. Over the next 3 months he was nursed in a country hospital because of his small size, persistent jaundice, and recurrent chest infections. At 3 months he was transferred to the Royal Alexandra Hospital for Children. On admission he was jaundiced with a liver palpable 1 cm below the costal margin. Serum bilirubin was 4.5 mg/100 ml (direct 3-7 mg/100 ml), SGPT 120
Karmen units, Hb 8-0 g/100 ml, with reticulocytes 5% and a film suggestive of haemolysis. He had a gross generalized aminoaciduria. The tyrosine spot was noted to be particularly heavy, but no quantitation was performed. There was no glycosuria. X-ray of the long bones showed rachitic changes, serum calcium was 7*7 mg/100 ml, phosphorus 2*9 mg/100 ml, (phosphorus result repeated), and a serum alkaline phosphatase 83 K.A. units. Serological tests for toxoplasmosis, rubella, syphilis, and cytomegalovirus were negative.
Liver biopsy showed some giant cell transformation and bile retention, but with minimal alteration to liver architecture, i.e. the picture of neonatal hepatitis of mild degree.
He improved slowly on a normal diet with normal vitamin supplements. The jaundice and hepatomegaly resolved over the next 2 months. When seen at 5 years of age there was no clinical or chemical evidence of liver disease. His serum and urinary amino acids were normal and there were no sequelae to his earlier rickets.
Discussion
Neonatal or giant cell hepatitis is characterized by obstructive jaundice in the first 3 months of life. Its clinical picture, histology, and prognosis have been well described (Craig and Landing, 1952; Brent, 1962; Gellis and Kibrick, 1964; Thaler and Gellis, 1968 ). The 3 infants described (Table I) fulfil the criteria of the syndrome of neonatal hepatitis.
The presence of hyperpigmentation, aminoaciduria, and high serum tyrosine levels in 2 infants, 1 of whom also had rickets, strongly suggested the possibility of hereditary tyrosinosis. Though a serum tyrosine level was not estimated in the third infant, the similarity of the clinical features, particularly the aminoaciduria with a heavy tyrosine spot, also suggested this diagnosis. However, it was excluded in all 3 infants by the nonprogressive nature of the initial illness and the subsequent recovery of the infants.
Raised serum tyrosine levels are often seen in the neonatal age group, particularly in premature infants (Avery et al., 1967) . Unlike our infants, tyrosyluria of the newborn usually responds to large doses of ascorbic acid. The infants described here had a positive Millon-reacting urine initially, but abnormal phenolic acids could not be seen in the urine after admission to the Royal Alexandra Hospital for Children. It seems probable that the raised serum tyrosine levels and the aminoaciduria were related to prematurity (Levine and Conn, 1967) . 
